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structed in - this country made use of spraved
“inorganic Liber” as g lireproofing agent,

SUses of Spraved

Inorganic Mineral Fiher Insulation

Mineral tiber materals containing asbestos
bave four major insulation uses in the constrie-
fonand shipyvard industries: (h) Tieproofing,
() thermual insulation. (3) acoustical and decur-
Hive purposes. and () coidensation control,

Freeprooiing accounts for the Lrgest ainount of

runeial fibey sprayed meothie United Statee,
Formerty, structunal siee] in maultistory build-
s had to be encased i CORCIEIC to prevent
Buckling i the event of tre. The use of sprayed
mineral fiber provides adequuice e protection,
teduces installation cosiy, and reduces  the
weitht Joad upon structurai steel companents.

The e of praved nsatition i hermal

10
cncised g unitomy, continuans couling which

sreatly reduces convection beat insses. Other
moistial nses inchide dtian of veseis i

el plant and etinenes, i inulating

clectrostatic predipitatois, bealer b]'cc(;hmgs

and stacks,

Becanse the ewh applicd siface of

spraved minersi Gher can e b pad, the materi-
Aot onhy provides goad geonsticy] contrel but
asocan beused oy deconative ceiling and wall
coatings B Luge greas iy paiive buildings, res.
Lavrnts, and ST eytablishy wte,

Spraved pradiets Contude e wihestos her
are paiticularly el i o il condenage
ton in indoor SWHBIGE oo oy, Lundrics,
fextile plants and offper RN buildings
where condega. MY Citklse exlensive corro-
SO ol sticri el e nigue wiching

aclron of the individual ashesio fisorg serves to

Keep the inner v of the dseanation fiee of

n,u:-.l»mg‘.

The use ol Sy mineral horoin (e ship-

“pbuilding sty was at one e rather exten-

sive i Grent Brigagy,, Hewvever Peemae of pioh-

fems cnconitered iy emovil dutesy jepair, s
use has now heey dizcortinued in Greas Britain,
Very sl quaniniies wepe wsed in the United

S Lo he

States for shipboard invallations during Worid
War 11

Inorganic Fiber Mixtures
Used for Spray Application

Although the comiposition of e vatious
spray products will vary with the intended use
and the individual manufaciuser, certyin general
formulations are sinular, Most are terined “min.
eral fiber™ materigls, atthough naturaliv occur.
ring mincal fihers are Ustany in a nHnoaly,
and man-iade morganic tibess donnnate.

The matenal used for ieprooling in ild-
ing construction usually is a Blend ol § (o 304
asbestos fiber (cluvsotiley, neneral wool, clay
binders (as bentonite), adpesives, svithetic
vesins. and other proprictary sueats such as oils,
Many of the materials vsed for thermal insuly-
tion on turbines contain n2iey 10070 adhestos
fibor (often amosiie o esite and crocadulite)
plus he usul Binders qid wlhesives, The -nare-
rabased for Loousticnd and ddrorative pripoies
Maycontuin 4 creater perccitage of el
wooband Hile o o ashesios Pher, Soime pire
rials are ;xppiicd‘nﬁ% doaprayved darry (commonty
Knowi as cementitions sprovaand will otrey
tos fihers (see Table I Because the comenti

tous material has a puch ealer densiny and

contiin vermicuiite, svpsumand shorier suye

inereased weight per unis grey. the supporting
structure must sometimes be designed aveeri-
ingly,

The quantity of mineral by used tor <y
applications in the United Stutes today is steud.
iy increasing, In 106 an estimated 40,000
tons of materal were used fu fireprooling
alone. This dees not include the amounts used
for industrial thermal insulution. acoustics! con-
froland condensation contiol A thinty-story
buildicg may wsee 200 tons, while the World
Trade Center complex being built for hie New
York Port Authority will use 5000 tons on the
twin T1O-story {owers (above the fortieth floor,

oply w>n~uxhur;1():;~c(mizlining SPry amatesaly
were used), e sixty-story Chase Manhian
Bank Building is fireproofed with 1,500,600
square feel of sprayed ineral fiber, 'Fhe flol-
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Coutposition of Sprayed Mineral #iber Products
I | |

Dependu

Decorative and-acousticat®
' Rock Wool)
Ashestos tilher
Mincral Yinders
Clivs -~ bentoniie

onvanuiaciurer, the produact may coontmmn the

Manufactured silicate fiber (such as

teHaon g

Qverspiavs
Faulsion iy pe acalers
Fates
.\cl‘) he esin
Pam

tvdranhesetting binders

Portland cement

Phermath Amasiic ashestos fiber
Ctocnda b ahestog e

Cota sty e cntos filey

Distartesting additives
| Wetting apents
[@I1IN

Sanuiactired sibogee hiber (such s

Kook Wanl)

Hydraahic setring binders

Portland cement

Aluminom siticate extriuded fibers

{veramic’)

Fuvproofing
Lyl
Aeementicions)

Cheysutite asbestos fiber
Gy paum

Porthind vement
Vernsicuhi

LM NG § 1o 30 7 dehestos filser.

YContins nearly 10075 ashestos 1! or,

PN ¥ .
Fienre 10 Mising hoppers and pumps naed 1o con-
vey matenal to point of application.

Lind-Ametican ocein liner Roctarding catitains
A00.000 square feet of sprayed mineral Tiber
used Tor fire protection, they sl insulation, and
sound and condensiation control, Mot spraved
material is used in large erties, Dwiing 1970, in

New York Cite s thiere soere sin o oisie o
mins Gller than thiny stofes beine sprsved on
auygiven day. As estimared 2300 taps were
ased in Grear Britain during 1903 Use as 1 live-
proofing agent consumed most of Bruain's

spray insulation material.
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Figare 2. Applicator applying sprayed fireprooling i
conlaining ashestos. Note waste material fHoar,
Worker i wearing tespiratory protection, Hadequaty
for such intense exposure,
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Methods of Application

There e two principad methods of applying
sprayved mineral fiber, In (he dry method, dry
material ix'dumpcd from a paper shipping bag
into a large hopper, whete the malerial s agi.
tated  and .\l'xhxcqucnll}' blown into a 2. o
Hinch hose {(IFigure 1), The hose conveys the

dry miiterial 10 s nozsle at the actual site of

application (Figupe 2 As the diy materiyl

leaves the noz/le, it passes tinough the focus of

aring of fine water Jeis. Minieg takes phice at
tis tocal point, which s tsialiy o (o 8 inclies
frony the end of (e nozzie, The operator is ablo
to-contral the air, materiyl, and walter mix, wiih
vitlves at the naszzle, '

The wer method differs in it the materjal
is premived with walter in i fopper, and the
resilting surry s pumpred 1o the nozsle and
spiaved upoi the surface o be coated, The

weszle used is similar 1o (g wed o apply plas-

ler,

: lf,\‘\r)\'m'u of Warkmen

Spraving of mineral 1her i Jone by men in
several dBifferent Dade wngeons i the United
Stiies, depending on s Purposeaid docal juris-
dictionaf agreements. Al maieral that is used

or themmal insulation i applicd by members of

the fnternarional Associgtion of Heat and Frost
bsniators apd Asbestos Wokorg (AFL-CIO;,
This s very winor Pt el thein work, overa!l,
Materiad med for feprootiog i often anplicd
by memibers of (he Phsteress” Hijon, Acousti-
caland decorative niaterial s be handled by
carpenters. o other craltsp -, fy New, York
City, fewer than 1000 men tall would have

rear orintermittent Cxposure o sprayed .

asbestos insylation.

The application or sprayed iineral fiboy
compounds containing ashestos i5* potentially
associted withy healt)) bazards 10, 1w groups
ol peaple and POSSIbIV for 4 thiud. The fipg
froup, workmen actually cuguped iy applying
he material, gy whatively spiall iy nuinbers, This
RIOup, fiowever, is the o heavily exposed.,
Air saniples takey an site and counted by using
d madification of (he method deseribed by

.
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TABLE 11

Spraving of Thermal Insulation
Power House Tughine®

Man at Man ag Man Charang
Nozset (1) Nozzel 2y Hopper

[Eh o7 2

SS 45 N

RY| oo 10

243 32 0

CoNpRaYing of I'in'pruuliny Maltistory Building

Aanat Nossel (3)

At Novzzel (4)

Jo 99.0
BRI 94.5
20
Jd0
RE

AN counts in fibers Per Culic contime fer ! iy,
longer than & Hreroas, visible hy optical IRICTOAC o,
G0N Witk phise MHCTOSCOPY . Ciagp Studscs s oy
onsirated thor ANy -mare fihei shogger tian <y,

CUTONN o0 ol Lo weg by apticad PHCEONC GRSy ey -

Pain e optiealiy vigha, Fihers agd Ly ceeed then
e er Hhowsh not BT DY seve il orders of
nasninde. iese sinadley el thnnicr tibers bl by
are detected onge b clecting, T opy and are naot
. . 2
nchinded i cong el us these

_ el

Averand Lynch S cownting caly hhers longer
than S microns visible by ontical MiCTeseapy ot
400, indicated that (he werier handling (e
neszle was exposed (o fiber fevels tanving fiom
alow o 3n ve to over 161 Heel The waorker
cinplying the bass inta (e lopper was 1onnd
tobe exposed 1o Tiber Jevels tahging from S £
to 22 fice The rge spread in counts can e
atributed to dillerences iy ashestos conient of
material, work proficiency. and e ever-chang.
g conditions on construction sites (see Tahle
). “These dust dlevels e moch higher than
those at asbestos work sites in other trades,
There are no sutistactory  daty present
concerning diseyse dmongilicse men with direct

CeNposuge 10 sprayed insulation dusts, Their

work experiense in general i been (oo shaor
o have fed, ag ver, to clinically evident disease,
Among other ashestos-exposed workimen, sig-
nificint disease usually does 1ot become vvi-
dent for twenty or more yeurs tfellowing onset
of exposure,'® No group ol workimen engaged
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Figre 3. Puimonary ashestosis Teliooving fo

venrs of mineral Gher spraying eapenvies, sarting
wenty -nine yes before death due o cor satmenale.

i spraying ashestos has been exuined alter
sach an mierval.

In New York City. we have exatmined a
dozen men who have sprayéd ashestos. Most
had worked only two or thiee vears at the
trade: they were asviptomatic, and their chest
roentgenograms exhibited Jew o no shionmali-

ties, Two men had had longer experivice, One,
a4 man of 41 with Tilteen vears of exposure dui-
ing a span of Gwentvone yens, wis abo wiith-
out shortpess of breath, and s film was nor-
mal apart from minimal lower lebe reticudar
Lbrosis, Fhe second man, the only one who bad
pone more than twenty years rom onset of
expostre, wiis severely short of earh hid e
pensive asbestosis vn xeray, and died ol cor pul-
monale. He had Tad four years of wok experi-
ence starling in TO3S, Lwentyv-nine veais hefore
his death in 1964 at the age o6 (Frowe 3),

11 experience i other asbestos trades s a
puide, and i there 15 a consislent exposures
disease response relativistup, we may predicta

25,
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most unhappy fate for the men who have been
waorking in the sprayed insalation industiy.
Among other wsulation workeis. with much‘
less asbestos exposure, observed focmore than §
Aweaty years from onset of exposuie, approxi- 3
mately one in five deaths Tias been of lung can-
cer, one in ten of gastromlestinal cancer, and g
almost one in ten of pleud or pentoneal meso-
thelioma. 1n addition, ahnost one in ten hasy

been of asbestosis. and cor pulmonale.'! Anda.k

these discase expericnees have been associated.
it may be noted, with dust exposure levels
much lower thai at spraving sites perhups one-
tenth or one-twenticth as high! '

The late of the sprayed insulation workmern

will Hikely resenible these experiences, although

the pattern of distribution of deaths by cause
may be different, Jacob and Anspach have
demonstrated that. where asbestos work es-
posure iy unusuatly excessive, there are more
deaths of ashestosis and cor pulmoiade and few-
or of lune cenver: the workmen die o pulino
nary insulficiency hetore they can dne Jong

Sl caneer or

cnoueh o develop and die o
mesathetiona

The second group, Which mav o e
men  working in cthe  builiing construction
trades in the country, especiaily those engaged
in high-rise construction work, i much lareg
Pipe fitters. welders, electiiviuns, piumbers, car-
penters, and others may be on the cor Anction
site during or shorthy after wirerul fhers have
heen spraved. On-site samples faken ot vasiows
distances trom the nozzic show hiber counts
ranging from 70 ffee T feet o thie nozzle o
3 fee 25 faetaway, Counts taken 30 mintes
after completion of spray stitfranged from 1o
4 flee, aind 60 minutes shier, from G285 10 076
[fee. Again, these counts vary becatise of chang-
es in onsstie ventiation,

We lave few data 1o predhict the magnitude
of the (ll*;c;nc-‘lm/;nd amony workeren with
inditeet expuosure, That there s a potential seri-
ous risk may be inferred Yrom the tcreasing
reports ol mesothehoma anong aen working in
shipyards in which asbestos sprayimg ws associ-
ated with sush risk of indireet eccupational

cxpusurc,l“ Achestosis is ulso Touel anmong

et
H S5 ANV ST PP
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TABLUE T

Arca or St

tinnary Samples Taken dunime Spran Operalion

S ple

Distance from Nazze Man (1)

Cannt (fivervfoe)!

1 15
N RN
K 78
4 10
s ]
0 20
7 ' 20

17
(Y
do
71
T0
AT .6

i

. . . . h
Paben 30 minutes after spray opecation veased Tor thi day

1.
1he
1.8
422

[

Taken 60 niintes alter spray aperitlion had.ceased Tor the day

0.5%
0.5
0.25
0,70
0y 2

Tace footnote, iabic .
]

these men U and ashesion headies are detected
in -their Junes more commonty than among
other cofmarible blue collar werkers, '

The probleny of indirect cecupational expo-
qure in the conntruetion trades is ol nportige,
it only becouse o the mba of workiten
ivolved: 1o the United States, wore than
S 000000 men are regubariy ceploved in the
Dujiding nades, Whils the nodenee ol asbeston-
associated dicase amons thoseindiecily
exposed ay b Jower than ameng the Oite-in-i-
hundred with direct exposurs, the total disease
expericnee can be consideribly groater. Our air
ndies indicate {Table [T thas very high asbes-

tos fiber lovels are Tound in the work enviran-’

irents of buitding trades worknien not aNsoui-
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ared with spraving apuerations, bat simply worke-
ine in the sanie buildings. Wemay not know the

inenderee of mesothelion wid Inog caneer

among men s exposed for twenty or thirty -

vears, In New York Citvowhere spraving was

. under way in tie 190607s, ashestos disease result-
v . . .
\ g from this practiceamong steanmititters, elee-

(e Banis, carpeniers, ptiers, misons, and odicr

trades. will not bhecome  evident until -the

Samples trien onsanic floor as operation.

Pigure 4. Waste Do spray o
building materids wsed by ather teade.

JOSDTs, and 19907, and the tventy-linst cen-
Ty,

Similarly, we will not be able 1o assess posst-
Dle disenne mmong the vencral pubbe for o
other twerity or thiy vems, We have deter
mtined that contamination ol the conpnunity’s

air occs as o vesolt ol uncontrclied or moade-

quately contralled spraying operations. As ex-
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pected. such contarnaion iy peeatest i the
icinity of thy constction site,

Since sl of the spraving is dene before

the budding curtain walisare erected, some of

the sprav material may blow outside the site,
Phe quantity that escapes depends on wind,
hewht of budding, skill of operutor, matenal,
and control measures used, Construetion sites

have been studied where giossty vigible wuste

from a spray application covered b sronsdio

a deprtbool Tineh fer o distnce_extendin: 100
foei from the site (Figuie 3.
AAMLBLUELL, v

Control of Occupational Asbestox
Hazards Associated with Sprayed Instilacon

The two ozt impottant sotiees for woike
man exposwie during spray operations are (1)
material that becomes aitborne during the spray
operation ). boih that wieen re-
piains ot the ob s and that which Bowin

the ~urroundiog abr, amd (27 matonat ihat e

{overspra

mimns Con the ate because of

post b
feenmp, Unn ecenthv . fow contiol ees
were teed diurng apphication of spraved e
fibor,

During 1909 and 1970 estensive k! e
vestigations were undertahen by onr idhotatory
(o ascertin the possibie asirestos hazard e dhils
trade and 1o develop coirective meeares. 1
this, we had conadamble cooperation bronyihe
the (;‘;_‘." al

Lo sty e e arayed

Departiment o Air Recupraes of
New Yol ane

iculetion inGostey, decindme oseenier o e -

lacturing  and  contrctinge Do, cesociatid

with the Spiaved SMoend e Mlannizetines
Asvociaton and the Contogetios Photoe s e

socintionof ey Yort T Tnenmition Yo

viation of Pleat and Voo Taborsan b A b

tos Workers, AP CHY shiboosh e ehiogs
did ntle
memhors were vogy Gyl proviled oo

HRTHETRI

stuch wonk tretheyr, Plasterery” Binron

for.

e it e
HEN

ablle help, since e
pertence with the poeBien iy venepal
fashy.

MTITIE
vabiahibe asagst o e ol proveded by e
Johna Munvilic Compoaion, in eepany iy
their geneval |>a:(‘:5u;<,"(|u';- o deveiopine e hive
Seomtroby torach andredosn e e e speo-

ciated with hazand.

e 2 vl
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In this invéstiganon, work sites were sindied
i eleven cities in cight states, Puactices were
found to be very much the same theoughaout
the conatry, as descrbed above,

[t s our general conclusion that spraved
insulation practices can be centrolled toa point
at which the occupational hazards, both diredt
and indirect, can be munimized o1 chminated,
but that such conbols wili be expensive, tedi-
ous, and cnubersome,

Our findings nany be sunnizad by consid-
eration of the Spraved Insulation Regulations
promudzated by the Cityv of New York i Apiil,
1970, These rezulations were - laigely based
upon the sesults of our studies, supplemented
by valuable additions denved rom the expeii-
cices of the Department of Al Resources (Dr
Robert Ricides, Conmisstoner) aind ts sialf]
P

headed a special group assigned to this ps

inciuding those of thirold Romes, vio

Jent.

H

These regnlations were the tnat by o governn:

mental ageney tosweek tocnire! Biazards oo

aivd with spraved Chnvnation sed hoae moe

prcentiy bevn Folheed by adiing v

feds iy uthee corres e o Plabaacipioa

Jostog, s Chicaco,

T (he Maticr oo e )
Spraving ol Axhestoss )

Fioncisco,

Comisste oy

! L . (g,
Containing Mateial ) hiu

PURSUANT to the authoriny
by the New Yoot Cite Charter and the lew
York City Al Pollution Cantrol Code,

(EIS HERERY OPBERED that when-

ever ashestoscomtaining materiad oy spinyaod,

IRUNTU TR

the dollowving peceinons shatl he b o
prevent and control tie cinission of o beos
confaining poticuli mater into the sanbi-
entoair,

I, Before the wtan ol WY aperaitons al
Hoor e ~hall bBe dioveisd deans Bitore
the appheation ob aboatos contiintny mate.
pial cormence: the Soor ol e area shadl be
cleared ot all obpects, wisterial and cquip-
A —— .

ment olher thion ther anploved in the wpephe
cation al the aubestoscontaining insalagon
or all objecta, matenids ede shadb be ooy

cred with platic o other approved Lupan-
e

,,l; AL
X33 4 .
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P

lins in 2 manner that precludes the subse-
quent dspersal ol asbestos particulutes.

2. The eative Hoor, ov the part of the floor
to be insulated shall be enclosed with plastic

o other approved tarpauling ina manncer
e :
which stall preclude the eséape ol asbestos-

containing material from the enclosure. All
interior open areas, such as elevator shafts,
stairwells, ete. shall be enclosed ina manner
which shall prevent the escupe of asbestos-
containing material from the working area,
“Stack effect™ of the shalts, stainwells, ete.,
shaft be considered satistactory only it visi-
ble insulating material cannot escape from
the enclosure,

3. Wet asbestos-containing tuaterial which
s Tallen Lo the Aoor shall be swepl up con-
tiuousty 1o prevent dispersal of dried ma-
foctal, Under no condition shall this material
be removed later than at the end of the

Cworking day. Swept-up wnierial shall be

phced g heavy plastic oz strong enough
-
to resisd

tearing or breaking wnder noonal

hesdling conditions and clealy marked as

containing abestos waste, The contents ol

the aforementioned plastic bags shall not be

“rransferred 1o another container. The plastic

bags shall be placed upon s vehicle Tor dis-
posal al an approved site.

40 AN toors will be vasuumed shortly after

e

™ a " T ——
devmes The vacoum cieaner <huli contaiy a

<rong. single-service disposable inner bag of

durable material which shall be removed,
then be placed ina container of the type de-
seribed in parazraph 20 which shall therealter
he placed on a vehicle Tor removal and dis-
posal at an-approved site,

5. The materials used (o Torm the enclosure
shall be thoioughly vicuumed upon comple-
fion of the application ol the insulation in
the area, The entire Moor mea, all fedges und
surlaces including tarpauling upon which
waste insulation material iy have fallen,

sl then be vactmmed or revacuumed be-

fore wemaoval of the enclasuies,

18S

6. Enclosures shalt not be dismantled until
the arca has been thoroughty vacuumed after

completion ol spraying and cleanup.

7. Al areas used for opening hags contuning

ashigsos inghlating material and/or charging
of lmppcrlm.{.l_\m;u_dgscd' in such a man-
ner that ashestos-containing insulating mate-
rial shall not he permitied to escape {rom
the immediate area in which such activity
takes place.

S. Signs shall be posted ousside enclosures
wTming persans ol the hazards of entering
the enclosure withoul apprepitate mask and
other apparel.

9. All persons hvalved i the spraying of

ashEToS a1 the site must be furnished with
Burcau of Mines approved 1espirators for
pneumocontosis-producing  dusi or equip-
mient as required by N.Y. State Department
of Labor and must be turnisted with -
able coveralls wiich wiil he et at lhT-.\—ircA
T Tnoreby prechude the removal ol wibes
fos Trom the siie No peison Lt be peninl-
ted i oan arca imavhich asbesios spraving or
Bandling has taken piace untl sl vacuwenn-
e referred oo paragraph numbered 5
herein, unless such person s furnished with
and wears a Burcau of Minesapproved res
pirator for penumoconiosic-produciig duet
and coveralls of the type described heren,
facilitive shall be provided ona procednies
instituted and supervised that preclude the
removal and dispersal of wsbestos-contuining
material from the construction site on the
clothing or other appurtenanses ol peisons

leaving the area.

10. Any plenum or other stinctures counted
with ashestos-containing insubation whicly is
infended For use in the circulation of aiin
the building must be thoroughly cleaned of
all debris and waste insulation. All applied
within a

ashestus-containing  insulation

Cplenim or dact must be couted with a seal-

ant which precludes exposure of the ashes-

tos-containing material to the circuduting air.
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1. A penon shall be assipned the full-time

“responsibitity toosupeivise the spraying and
rehited operations to assure that to asbestos-
bearing material s released from the con-
struction site,

12, In case of emission ol asbestos from the
construction site, immediate. steps shall be
{uken 1o cause the cessation of such emis-

sions by either elfective control nieasures or.

work stoppage al the souice of-the emis-

<ions. There shatl-then he inunedigte ond-

complete cleanup of oll matera! that has o
caped the constiuction site by measures that
wiil insure that no Turther dispersal of any
asbestos muterial into the atmosphere can
oceur. ‘

3. Notice of intent to spray ashestos-con-
Laing material on any premises shall be
given to the director of Field Services, De-

3

patimient of A Resowees, 134 Centre
Stieet, New ork, NY. (212-506:2735),
Said notice shadl be both owal. by telephons,
and inowriring and shall spediiy, at feast two
N

(2) davs prior to said spraving, the Joors on
which the spraving will take plice,

Itowill be ceer that these eardy repulations
(they have since haen strengthened) ware di-
rected fargelv to the prevention ol the environ-
mental hazasd. eoaddition, we were sble to
identiny o b o other approaches which
were more speciticaily concerned with the oc

cupationad hazard.

Reduction ol Ajherne
Asheastos during Sprity Opersticins
Crirrentlyconciderion is besag piven with
e the industiy o sevoral proposals aimed af
reducing the amount of ashoestos dast which
wiaght become anborne during apra zing,
Ao important appreach inclsdes elimination
ot asheslos Trow the anaternad ased andd the addi-

tiom ol oibv o welting arents, Founuofation

< — .

changes live et with some success, Several
mannbacturers we now  peodeeing naterial
which conbums no ashestos, The disease polen-
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1

tial of these substitute matenals is largely un-
known, and New York City reeulalions require
the same precauntions during their apphication,
as with asbestos-containing materials. '

In Great Britain,_the niodiiical) ;
“equipuienl Jas reecived copsiderable attention.
A nicthod of prewetting the fiber belore con-
veving nuterial to the noszle has been devel-
“oped. Although this prewelting pocess signifi-

.cantly reduces liber connts duting applications,

the methnd does not vet lend itself 1o volume
spraving as done i the United Stanes,
Progress has béen made in developing elfecs

tive means of enciosmg areas dins

spray apple-
cation (Figures 5 to 10). Several contractors

have custom-designed canvas o1 reintorced plas-
tic tarpauding with various taps and interiock-
ing closure devices. Wooden frames covercd
with reinforced plistic wre tn we. Not only
inust the pedmeter be enclosed. but the stair-
welts amd clevator shatts siust be sealed G piee
vent the staek etiect trom carrviag duet aiuld
Hiber to the ontade atrasphere, Same ruhe

unicue ways hove been develnoed for enciosmy

outside spandrel gnd cobamns prior o spy
Cing. Since the douden of buildies may ditier
widelv,methads foa cuclosing mnst be fndividse
ally wilored fora partioular straciire, To einai
nate the need for temporay encloane ol build-
ings, some contractors oe peschedaling the
spray application 1o permi priv erection ol
cuitain walls and glazine of the window wn
e,

Enclovere with cunvas and olasie has k-
cdlj.' i:npr:)\'t.‘d sive enactinest ol more sivin
aent gegulations Ambient air camples teben
near sprav job sites that hove been enclosed by
menns of newer methods have shown that es-
cellent containment s porsible. Asbestos Hiber
emissions from properly enclosed spray aperie
tions were not detected with e bt saicro
scope, Plectron microwope exahintion o

swnples is cwrrentby under way to detennine il

the spray proces adds sipoiticantdy o the o

hestaos fiber backoronnd Tevel o mabient o In
limited studies, it did net, Enclosure topine,
heswvever, still L not solved  the poblem ol
wind erosion duing the interval between com-
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Ligure S, Floor of buildiag attec spray application.
Note piles of waste astestos-containing materials and
Happing Gipaulins, inadequaiely secured.
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Figie 6. Mualdiistory  bwtding inadeqguately en-
closed with convas, Note openines where tarpauling
Bave nol been sectred.,

pletion of spray and erection of “skan™ or cur-
Lain wall. Avchitectiral avaneuess of this prob-
e ey peredl desion o Drheee mullistory
buikhnes to ensure erection of cortsin walls be-
fore spray teproching is applied. Scheduling is

vo simple inatter, howerer, and this may ' be
very ditliculs,
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Work Practices .

It is o conclusion that muck can be done
fo reduce dust by the individual workman on
the job, in his evervdiy landling ot the spray
material, Methods of opening, enptving, and
stucking bags. proper methods of using and ad-
justing the nozzie. and methods of personal
protection are important, Allention to seening
Iy sl details by the worker e important,
and these should be the object of training and
cducation programs. The sprayed mincral fiber

nanulacturers associztion” has prepared o book-

let cuthning such improved wark practices. Too
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Figure #. Enclosure of mudtistoricd building with
Liced canvas and plistic tarpaulins,
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Freure 90 Custonr-fabyicatod L
enclolure, Noqe fangues
terials from dioppimg alog

ukins for building
and tic-downs (o prevent ma-
i the side ol the building,

Fivure 100 Where 3 TSP i between cal-
ety ysiened ot gl
bottam 1o prevent P b

s the farpaalins pig he e

mach reliance WJionld ot be pleced however

o dilisence g Py o!

indiriluagl work-

men, We hyve ol vl work crews are incon-
stantowith inexperenced men ofey added as
the voimme of vy feremes, Hiese men, al
other fimes, do phistering. and

uaving of -
safation may e

chivmniermitteut eployment
For them, Few L'um'r;‘:rlur'; erplov g constant
worle Toree, znd apprenticeship prosiams have
been scant md Mementay where they exist,

i this conntyy,

Ratlicr, edingtiog will v 1o e aeanglang,

CLOIIE L il olten the responsibility of
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the supenvisor or foreman. i task, howe
should also be lightened by the deve
procedures which do nog .

ver,
lopinent of
rend upon work.
MR cooperation, shill, knowledge, tr

aining, or
dedication (o satety.

Flimination ol huziseds
should be built into tie woik procedure! Other-
wise, i anything can 20 Wiong

it well may, and
the price of Iiilure

is unaceeptable,

This iy not 1o say that the o
ol the workman are not
they ae. One area in

fram, however ¢

SHe opeiations
IMporsnt; of couse,
which no planned pro-
fective in priciple,
cosstul without workm

derstandimg is housckee

cant be site-
an covperation amd oy
ping. In our studies, we
found that quaniities of wasic sprayed mineial
fiber are still sllowed 1o renin on the

Hoors,
ledges, and liearby ¢

quipment (Figures 11 o)
13). /\.\’hc_\'hw-comnming waste

1ooflen tracked
underiool on 4

construction siie fog
months, I some cases, Decaine o
Keeping,

Thany
U hoor iege.
Waste Hhious mad il iy dHowed fogee

° i . ] '
bRt Gt and dropeed WO

Huin in

W contubuie el o

RO of (e
structure, v
Experimenta o) i o troder way toope
cerme Sl
peomit ther nse

design: existing Vit cleuners o
CEenstrnction dewnap, Wy
pickup ol Large volimes of mates;

il illii\l cuodiee
ton in disposahle Bags e nwo jeairos wlhich

st be dnclided i oo redesignad wnil (Firres

o

Figure 11, /\*.i)L‘*.l«-\w'(mluining Wl al
matn an e

fowed (e
aveess areas and ventildting plenum of

" completed huildings,
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IMoand 15), To rediice the mumber ol men ox-

posed and o Gicilinare ey cleanup, severs) of
the weneral contractops have hegun g Program
ol carefully planned work schiedules, The nien
and material of wiyer fracdes are Kept olf (he
l'hfur untit the spray and-cleaiiup are completed
{Vigure 109,

Respirator Protection

Personal protection of e workers applying
the spiay maierial is an, arca that needs consd-
crable attention, we found tha iy men ap.
ph ing spraved mipery! fiber ohtaining ashestos
did ot weyr any personal FESpIratory profec-
Hve device, A VOIY few wore-disposable respirg-

A and o fow wore more conventiong| Lvpes,

Prior 101079 1 disposabie respirators vyl

“able on e marker weye tetaty insuitable for -

His wpecitn: use,

Prosiens e s I desciepment of pow

FOPILTONY protecyjve devices 1 indeed encour-

SR M maje, i

B ool suceh pro.
feetive devices wijl probably fove gy elfective
dipasaile g sailibie e during 1075,
Lo g o device of by epe will Buve
dheenad ey Freal vroush 1o :nléqn;ucl_\'
PEOESCE ans men worlipe o the general arey
Of e spoay onerarion “thensh not near (he

MR e i, e sy enclosure,

' : N T
oo P } ! ] ‘ / C
L : N ! ! i A

P 100 pog, lmu-\vl-v«'pin_::_ Waste avbesioy

SPHOY b Covere Conding by, where ather cralts
PRI otk weehy o ety Loty

-

P -
Ty VA s BRI <

Fioure 12, Uncovered picees o canipiient left op
the Hoor during spray application collegr detins fraom
the spray apueration,

- @

Figare 14, Wiae materiand shonid be Preked up g
packaged in Uehitly closed contuainers,

Nv\'(‘rlhui\“.\, becitse of (1 el by Cotn

HOO (iee, COTVen ol Fitey g S o)
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Wil Hot proyvyde AUCIRTe o b

worker handling (fe NN T IV T

WOrkers iy {he cnclosire. |y ST S1enn songe
—r
type ol

The chiel fanlt or Jmny ol ahe L glah)e aip-

supplied iy FUSYLALOL g |y e

phicd aie units i thew badl 1o W Py
Progress o bemg made e devetoimen o
sl heliciried unirs tlhivae 17y 8 OIS
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be--few men have reached bwenty yvears from
onset of work-but of young men who have
been regulark, cmployed in spraving ashestos.
conbaining insulation matenals i is possibie
o hat a majority will die of ashestos discase, in-
cluding Tung cancer. pleural and peiitoneal nies
othetionua, and asbesiosis, Qur studies indicate
i Y
. ¥
B A
o it e .
K :(‘. Lo . Py I
T ;
It
N b,
R LA B O SOR S vy I -
5] Figure 15 . naterial beng transported o des- ? ‘“J"{'*::‘ M
- ated Fanddill aceas in covered trucks with packazes N ré".",?( A)
l : seciied to prevent (he spread of  malerial through g \'fu,‘ i
streets and roady, 3 i
B
, Two sieps are essential 1o speed the use of jes
i piritory protection in (e SPray nsilition
1 trades (1) o deviee more accepishle Hom g
* ‘ standpotnt of worker comiont and (04 nlssive
§ cdusationa! pnoern dieng these wogioers,
B Discussion
vavestigation of the spraved miner tber jn-
dustv ddicates an mportnt ashestos hazard

CXIsty Lo waorimen emploved in this trade, 11 s

too canly to el how severe (e death ol wall

S

!
§
Figuie 17, Lecie ihe SPEY i piicaton, see gyhe
. . N . !
: Jeeted to high coseentiations of anbestos 1% Gae
i ’ pe of air fltranon o- supplicd air respiraton ., pe
.
q

Cus-
sary. A protolype ol the Burpess tiltered air 1espirit oy,
p !
; ' _ - . hat they huve heey exposed 10 ashewa, dyst 1
o e ) levels otherwice seldom seen nowadays iy the - ;
"\ ashestos industry, ‘
B An equally unaceeptable hazard may exst it
o tor other constction worknen, exposed o
; ) ' - ovonstietion sites o dusts derived from spray-
g operations, While such indirect occupational e
; CAposUre s ointenmitieni, 1iois still ai fevels ':
] found in othwr trades 10 have IR RIS N
E ' tnately | inlernitioni ngh peall exposisres, mnay .
) Prcure 1o, Pndosed arcas shondd e Appopriately canty the potentia! of serions. discise Iwenly,
: nurhed (o prevent othes trades rom el e the area : . ) .
] béing spray e, o thirty or more ycurs fater, “The inhaled Hiberg
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o hecome lodged in the lung. Once in sifye the fi- to ensure adequate compliance for the control
e bers continue 1o exert theietfect on contigu- of the spraying of ashestos wmineral fiber insula-
Ve B
e ous tissier while the mdwidual mav be spared tion. The New York City Council thereapon
e Tne oxposure, his lung and - othier. dissues are hanued all spraving of asbestos in N.Y.C. effec-
- . L. by - — ' .
- notl, Construction trades worknen employed in tive Iehriiry 25, 1972 Local Law 49, 1971,
i buildings.in which spraying of ashestos fiber in- Afr Pollution Control Code, Section
He ) sulation was done should be considered to have 1403.2.9.1 [{B); enacted August 25, 1971,
been subject o asbestos exposure and risk. Tn-
formation is inadequate to predict the magni-
tude of this sk it may be co isideraby 3 RC'L‘l‘L?I)k‘(‘.\'
{ t of this risk l.( may be cer q” X le LSelikolf, LI, et al: Asbestos and Neoplasia, Amer,
: Such oceupational hazards are intolerable, JoMed, $2:087 (196 7). .
and it is ovi Q hat they will ot be permit.- 2.Dol, Ro: NMaortahity from Lung Cancer in Asbestos
thise ,“J,L it th they will notbe permit. Workees, Rrit, L Inid Aed, 12:51 (1955),
" ted. tn addition 1o efforts by regulatory agen- S Enticknap LB and Wl Smither: Peitoneal Tu
cles mentioned  before, . construction upions, ?:((;m:) o Ashestosis. Bt U Ind. Med. 21:20
. . . 6:.1).
too, have taken steps to protect their members, o Merewether, BLAG A Memorandum on Asbesto-
Work stoppages have occurred in New York s "\‘l"',\1’"l""""JI"(."H\’QI' “:"‘ '15“ (1‘),\.1-_101\-1)‘1 -
. , . . . SoaleiNts o JClr Ashestos Xposure o Austeale -
City. Westchester County, and elsewhere, with ternational Conference on neumaoconiosts, foion.
men in various trades refusing to work during neshurg, 1969, ”’”"“(‘)’"""-‘-'fl"]"f\- Shapiro. o), pp.
. . T . = 201-203, Capetown, Oxford University Presa (1970,
spray operations. It administrative regulation is 6. Mebonald, 1,00 Rescarch on Asbestos, 3eGill ie.
unavailable or ineltective, seli-regulation by la- porter 2AE8-19 (1070),
: bor and emplovers in the o . des ZoSelikoff, L1030 Clhane, and £.C, Hammon. - Asbes-
01 and emp oyers in the construction Lrades tos Faposire ynd Neopiasia, J cier, Med. Assoc.
may be substituted. IR§:22 (1964).
0 tudic seest that the occupatio al S Lvach, LR aad ik, Aver: Measurcment of Pust
JUD studics suggest tha e oceupational Paposures in the Asiestos Teatife Industry. i,
hazard associnted with spaaving of asbestos in- IndoTise Aswe, S 270 (1900),
. . PP NPT i doNicholsons Wl AN Rohl, and E.1 Ferrand: As.
sulation can be minimized or climinated by Destos Airolluntion in New York City. Sevond I
suitable industry: proceduies, Such controls, us e Clean e Congr. Washington, D.C., Decomber
noted, will be expensive for the spraved fire- FO71 Inprows, : . T
’ . spen: : He spra) " TO.Selibolt, L1 J0 Churg, aad E.C. Hammeond - The
Lt proofing industry; the buiden in the competa- Ocenrrence of Ashestosis amony hisulation Work.
. ) . ers i the United States, Awn N, Y. cad. Sci
tive market place may make the product and I (1ons) e
process uncconomical, to give way (o other PLSelikotf L3 4.CoHammand, 3. Chirg: Mortalie
i . . c. . , Lxperience of Ashestos nsalation Waorkers. Tneer
N ‘ means of fireproofing and ssulating, Should Snational Cnference on Pacenoconiosis, Jolnmes.
) this occur, it will simply mean (hat the health burg, 1980, Procecdings (1A, Shapare, by, pp.
. T . Lo FRO-LR6. Capetown,  Ouinrd Usiversity Presy
of worknen must be considered in weighing the (1970).
i cost of work done. On sone scales, as this one, 12.Jacob, Gooand M. Anspach: Patmonary Nuaplasia
. . , amons Dresden  Asbestes Workegs, A N
health will weigh leavily, Acad, Sci, 132:546 (1968).
The alternative (o controls will be hanning P Marries, RGO Asbestos. Hazards in Naval Doch.
L . ~ . "o 3 Vards, Ann. Oceup. Hyve, 112035 (Joos).
it ‘ thie spraying of asbestos muterials, While, as a VA 8heers, Goand ACRL Templeton: Effects of Ashes
he B -openeral rules control of civironmental hazards (s in Dockyard Workers. 2rit, pMed, J. 3574
o - o (190R).
seems vl7|L‘va|:ih|C, il contrel micasares e ner S Selikoff, | Jooand E.CC Hammmoud: Ashestos Bodies
A ther feasible nor eftective, ur it they are ignored 0 NY.COPopulation in Two Periods of Time. .
. . . gy ", rernationsd  Conference  on Pnewmnoconiosis, Joe
i ot disregarded, banning will be considered. Bannesbure, 1409 Procecdings (LA, Shapiro, od.),
R : P 99108, Capetown, Oatord University Press
" CONOter Sinee e mumen T : (1970).
i " Note: Since: this manuscripy s .xuh.mlt‘cd, ! 6. 5clikotf, LD Parinership o Prevention, Ind. Med,
s was  determined that ihie . existence of the Strg. 3901):21 (1970}, ,
N.Y.C. Department of Air Resources bad failed C Recrived August 3, 1971
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